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WMBJ | GSM-500 


1.0 SPECIFICATIONS 

INPUT SENSITIVITY ———— — 0.050У-р-р 

PROBE LINEARIZATION ------------ 5 POSITION INTERNAL SWITCH - RESPONSE 
CURVES FOR UP TO 7 PROBES ARE 
PRE-PROGRAMMED AND ARE SWITCH 
SELECTABLE 

RANGES ма ee бања EL E 4 LINEAR RANGES (NOTE) 
0-2 mR/H --------- 0 - 500 CPM 

INTERNAL SWITCH MUST BE SET TO THE PROBE 0-2 mR/H --- ------ 0 - 5,000 СРМ 

SELECTED BEFORE CALIBRATION. GSM-500 WILL 0-20 mR/H --------- 0 - 50,000 CPM 

AUTOMATICALLY LIMIT THE RESPONSE AND 0 - 200 mR/H ------- 0 - 500,000 CPM 

LINEARIZE FOR THE PROBE SELECTED. CPM 

OPERATION IS FACTORY CALIBRATED AND DOES 

DOSE CALIBRATIONS ARE FOR GAMMA ONLY INTERACTING CALIBRATION CONTROLS 

REFERENCED TO Cs? 

RANGE ADJUSTMENT - e e erre recor AUTO RANGING 

ELECTRICAL LINEARITY -------------------------- +5% OF FULL SCALE 

RESPONSE МЕ OPTIMIZED FOR EACH RANGE 

DRIPT A s= LESS THAN 5% 

TEMPERATURE COEFFICIENT ---------------------------------- LESS THAN 0.2%/DEGREE С 

HIGH УСА ADJUSTABLE - 300 - 1500 VDC 
REGULATION + 1% 

LOW VOLTAGE == uuu oe ear +5 VDC & -5 VDC REGULATION + 0.5 % 

AN 6-"АА" ALKALINE 

BATTERY OPERATION  ---------------------------------------------- 200 HRS NOMINAL 

METER ааа аль Ышш: -- 422" SCALE - RUGGEDIZED METER 
MOVEMENT CALIBRATED 0 - 500, 0 - .2, 
-LINEARITY + 3% 
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1.0 SPECIFICATIONS - CONTINUED 


TEMPERATURE RANGE ------------------------------------------- -- -20°F (-28° C) ТО 120°F (50°C) 
HUMIDITY RANGE ---------------------------------------------------- 5 - 95% NON CONDENSING 
DIMENSIONS  ------------------------------------------------------------ 74" (18.5 cm) LX 2 ?4"(7cm) H X 4 5/8" (11.75cm) DEEP 
WEIGHT  -------------------------------------------------------------- - 3 POUNDS (1.4k) INCLUDING BATTERIES 
HOUSING - T ---- 16 Ga. ALUMINUM WITH 
HEAVY DUTY CARRYING 
HANDLE 
HOUSING FINISH ———T m BLUE CATALYZED POLYURETHANE WASH 
PRIMER UNDERCOAT 
CALIBRATION SECURITY — T LATCHES THAT SECURE THE TOP AND 


BOTTOM HOUSING ARE PROVIDED 
WITH HOLES FOR TAMPER SEALS 


2.0 DESCRIPTION 


The Model GSM-500 is a ruggedized, multi purpose survey meter that has inputs for 1 external probe. The input will 
accept 7 different Johnson probes and will function as a regular RATE METER, INTEGRATING METER (DOSE 
AND CPM) and PEAK HOLD RATE METER (DOSE & CPM) on this input. The 4 ranges automatically change on 
both inputs and the input can be calibrated in GAMMA DOSE (referenced to Cs137) & CPM SIMULTANEOUSLY. 
Calibration of the GSM-500 is easy because the high efficiency MICROPROCESSOR circuitry and built-in 
linearization curves improves accuracy. The cpm mode is factory calibrated and does not require field adjustment. 
Diagnostic circuitry constantly monitors the battery, high voltage and detector condition and automatically indicator 
when operation is out of tolerance. А heavy-duty analog meter with a large 4.2" scale and red LED’s display the 4 
linear ranges, signal and internal diagnostics for easy viewing day or night. RESPONSE time for each range is 
automatically optimized for each range. A speaker that produces a loud AUDIBLE CLICK for each probe pulse can be 
turned OFF or ON from the front panel. Durability is enhanced by heavy duty, cast aluminum construction and the 
direct interconnection of the industrial type printed circuit boards. 
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3.0 THEORY OF OPERATION 
31 GENERAL: 


The GSM-500 utilizes the latest field proven, microprocessor circuitry and internal probe response curves to operate 
several different GM and scintillation probes. The instrument can function as a regular ratemeter without dead time 
compensation, regular ratemeter with dead time compensation, integrating meter and peak hold rate meter. The 4 
ranges are automatically changed and have separate non interacting controls for dose calibration. Calibration of the 
counts/minute scales are AUTOMATIC and not required in the field. Operation in either the counts/minute or dose 
mode is switch selectable from the front panel. The electronic circuitry is located on 2 heavy duty printed circuit 
boards and is powered by highly regulated -5 VDC & +5 VDC (+ 0.5%) low temperature coefficient power supplies. А 
separate high stability power supply with a low temperature coefficient provides 300 - 1300 VDC (41%) to operate 
most GM and scintillation probes. Diagnostic circuitry constantly monitors the power supply, high voltage supply and 
GM detector and indicates out of tolerance operation with RED LED's. An analog meter with a large 4.22” scale 
indicates the probe signal level and operating range. The probes are connected to the main electronics housing by a 
high quality coaxial cable with a quick disconnect BNC connector. 


3.2 DETECTOR SIGNAL — DIAGNOSTICS — CALIBRATION CONTROLS 


A microprocessor meter operates much differently than an analog type meter. Most of the functions i.e. dead time 
correction, diagnostics etc. are provided by the microprocessor programming (software). Тһе GSM-500’S input has 
been pre-programmed with the response curves and dead time correction for 4 different probes. Switch SW4 is the 
internal PROBE SELECTION switch that must be ADJUSTED TO THE CORRECT PROBE BEFORE 
CALIBRATION. The position of SW4 (0-5) selects the correct software for the probe being utilized on the input. The 
software for the probe input includes the DEAD TIME CORRECTION for the CPM operating mode and RESPONSE 
LINEARIZATION for the probe in the DOSE mode. THE INSTRUMENT CAN BE OPERATED IN THE “5” 
POSITION WITH ANY PROBE AND THE METER WILL READ THE CPM FROM THE PROBE WITH NO 
CORRECTIONS OF ANY TYPE. The GSM-500 needs only to be calibrated in the DOSE MODE (referenced Cs137) for 
probes connected to the probe input. The internal probe selection switch, SW4 must be adjusted to the correct probe 
position and the range potentiometers P1-P4 adjusted. NO CALIBRATION IS REQUIRED FOR ANY PROBE IN 
THE CPM MODE. THE GSM-500 IS AUTOMATICALLY CALIBRATED IN THE CPM MODE BY THE 
MICROPROCESSOR. A list of the probes and corresponding switch positions are on a label in the bottom housing 
and in section 6.2.5 of this manual. The digital signal from the probe connected to either the probe input are connected 
to the instrument though the BNC input connector, through connector J1, C12 to pin 2 of U6 depending on the setting 
of the MAIN SELECTOR SWITCH. The MAIN SELECTOR SWITCH selects mode of operation i.e. rate meter, 
integrate or peak hold. The probe signal is conditioned and amplified though part of U6 and then connected to pin 2 of 
U7. U7 is a comparator that functions as a gain control and will not pass signals of less than 0.050 V-pp amplitude. The 
"GAIN" function is utilized to discriminate against low-level "noise" signals and low energy radiation pulses that could 
interfere with the radiation signals of interest. All signals exceeding 5 V-pp are limited to protect the internal circuitry. 
The signal from U7 is utilized for 2 separate functions - an audible click for each input pulse and the digital signal 
(equilivant to the probe signal) to drive the microprocessor. The signal from U7 is connected to pin 12 of US - a one 
shot multivibrator that generates the audible click for each pulse. The signal from U7 is also connected to pin 27 (input 
PA7) of U1 the microprocessor that completes all of the signal conditioning, scaling, linearizing etc. The output of US is 
Part of Q1 and its associated components comprise the audible part of the circuitry and are utilized to drive the high 
efficiency piezo electric speaker SPK1. The pulse width of the audible pulse is several milliseconds and becomes a 
continuous tone at approximately 15 k cpm. The pulse from U7 representing the probe signal is conveyed to U1 the 
microprocessor for additional processing, scaling etc. The microprocessor also provides the analog meter driver part of 
U3 a TWM (time width modulated pulse that varies in width to the full scale value of the input signal i.e. input signal 
that is 50% of full scale will cause the processor to output a pulse whose width is 50% of the duty cycle. 
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3.2 DETECTOR SIGNAL — DIAGNOSTICS — CALIBRATION CONTROLS - CONTINUED 


This pulse exits U1 оп pin 29 (PAS output) is integrated into a precision analog signal by Сб, C4 & R4 and provides U3 
a analog signal equilivant to the signal from the probe with conditioning & scaling factors applied. Potentiometers P1 
- РА (connected to U1) аге the calibration controls for each range (P1= X1 & P4 =X1000). Potentiometers PS &P6 аге 
not utilized in this application. The front panel momentary switch SW1 turns the audio ON or OFF in one position and 
ZEROS the ratemeter in the other direction. An 8 MHz precision time base Y1 is connected to pins 7 & 8 of U1. 04 is a 
“POWER UP RESET” that automatically adjusts the microprocessor to zero at start-up. Part of U3 monitors the 
battery voltage and provides a “LOW VOLTAGE? signal to pin 48 (input PE6) of U1. SW3 is the main selector switch 
оп the front panel and chooses the mode of operation - OFF, MEASURE, ІМТЕСВАТЕ & PEAK HOLD. 

` COUNTS/MINUTE or DOSE operation are selected from the front panel switch SW2. THE COUNTS/MINUTE 
OPERATING MODE IS factory calibrated and does not require field calibration. The LED's connected to pins 35 — 42 
of U1 are the range indicators and diagnostic indicators. 


3.3 HIGH & LOW VOLTAGE POWER SUPPLIES 


Six "AA" size batteries provide the LOW VOLTAGE power for all of the GSM-500 circuitry. The batteries are 
connected to a positive power regulator on the POWER SUPPLY pc board designated El. E1 converts the 9 VDC to a 
very stable +5 VDC. The output of El (+5 VDC) is connected to the circuitry requiring +5 VDC and the negative 5 
VDC regulator U2. The output of U2 (-5 VDC) is connected to the circuitry requiring -5 VDC. Both power regulators 
(E1 & U2) have very good regulation 4.5% and а low temperature coefficient. The HIGH VOLTAGE supply is 
comprised of a special high efficiency transformer with a feedback winding and oscillator circuitry to generate a low 
ripple, stable high voltage. The output of the transformer T1 is connected to a voltage doubler circuit comprised of D1- 
D4 & C3-C7. The output of the doubler circuit is filtered in a pi type filter and connected to the PROBE BNC through 
КІ. КІ is also the load resistor for the detector circuit. The HV oscillator circuit through R4 constantly monitors the 
high voltage. R4 provides U1 a low voltage signal that represents the high voltage. Any change in the high voltage will 
result in an appropriate increase or decrease in the power Q1 & Q2 provide the high voltage transformer. This 
"feedback" is utilized to regulate the high voltage to approximately +1%. 


4.0 OPERATING CONTROLS & INDICATORS - FRONT PANEL 


4.1 CONTROLS - MAIN FUNCTION SWITCH 


CONTROL SETTING FUNCTION 
OFF --------------------------------- ALL POWER DISCONNECTED TO THE INSTRUMENT 
MEASURE ------------------------- NORMAL OPERATING RATEMETER MODE - CPM OR DOSE 


SELECTED BY FRONT PANEL DOSE*/CPM SWITCH - AUTO 
RANGING - RANGE INDICATOR IN METER FACE — METER HAS 2 
DOSE* SCALE OPTIONS-0 - .2, 0 - 1 & 0 - & A CPM SCALE 0 - 500 cpm 
ALL SCALES ARE MULTIPLIED X THE SCALE MULTIPLIER 


INTEGRATE----------------------- - HOLDS & DISPLAYS TOTAL DOSE IN mR & TOTAL COUNTS FOR 
DURATION OF INTEGRATION PERIOD. INTEGRATES IN DOSE OR 
CPM MODE AUTO RANGING — RANGE INDICATOR IN METER 
FACE. 


* ALL DOSE CALIBRATIONS ARE REFERENCED TO Cs137 
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PEAK HOLD -------- ------------ HOLDS & DISPLAYS PEAK DOSE OR CPM MEASURED DURING 
MEASURING PERIOD – OPERATES IN DOSE OR CPM MODE RANGE 
INDICATOR IN METER FACE 


4.2 CONTROL — DOSE /CPM 


Selects the operating mode of the rate meter to measure either mR/hr or counts per minute. The probe response is 
automatically linearized in the DOSE mode for the probe that has been selected on the PROBE SELECTION SWITCH 
(SW4 inside the housing). Operation in the CPM mode automatically includes the DEAD TIME correction for the 
probe that has been selected on the PROBE SELECTION SWITCH. A listing of the probes for each position of the 


PROBE SELECTION SWITCH is included in Section 6.2.5 RATEMETER DOSE CALIBRATION - WITH 
NUCLEAR SOURCE. 


4.3 CONTROL — SPEAKER/ZERO 


Control is momentary toggle switch with the center neutral. Momentary operation in SPEAKER direction turns 
speaker on or off. Momentary operation in ZERO direction instantly zeros the ratemeter. 


4.4 CONNECTORS FRONT PANEL 


BNC type receptacle 


5.0 OPERATING INSTRUCTIONS 


5.1 BEFORE OPERATION 


5.1.1 The operating characteristics of the probe that will be utilized must be select on SW4. SW4 must be adjusted 
to the correct position for the probe being utilized and then dose calibrated. The survey meter is factory 
calibrated for CPM and does no require recalibration. The high voltage and gain settings from the factory 
are satisfactory for operation with the Johnson GM probes Listed in 6.2.5. The GSM-500 is designed to 
operate with PROBES requiring high voltage between 300 — 1500 VDC. Refer to the MAINTENANCE 
SECTION 6.2.2 for High Voltage adjustment procedure. 
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5.1.2 NO OTHER CHECKS ARE NECESSARY PRIOR TO OPERATING THE GSM-500 EXCEPT ТО 
OBSERVE THE DIAGNOSTIC LIGHTS WHEN THE UNIT IS FIRST TURNED ON. The internal 
microprocessor analyzes the internal parameters for a few seconds when the instrument is first turned 
on. All range, battery & probe diagnostic lights are lit for a few seconds to show they are working. At 
the same time the meter is deflected to approximately % scale to show it is operating. The meter then 
reverts to NORMAL operation with one range light lit. The diagnostic circuits connected to the BATT 
& PROBE lights continuously monitor the Circuitry for out of tolerance range operation. Battery 
voltage below 6.8 VDC will light the BATT. LED. HIGH VOLTAGE that is out of range (870-930 for 
900 volt probes) will light the PROBE LIGHT. SATURATION of a GM detector in high radiation fields 
will also light the PROBE light. 


5.2 INSTRUMENT OPERATION - RATEMETER 


5.2.1 Connect the CORRECT probe to the INPUT BNC receptacle located on the front panel. Verify the 
GSM- 500 has been calibrated for the probe being utilized. Section 5.2.3 lists the probes and the correct 
position of the PROBE SELECTION SWITCH. 


5.2.2 Adjust the MAIN SELECTOR switch to MEASURE for normal rate meter type operation. 


5.2.3 Select the mode of operation CPM or DOSE with the MODE SWITCH. CPM includes DEAD TIME 
correction. DOSE includes LINEARIZATION & DEAD TIME for the probe. Both corrections are 
automatically incorporated in the SW4 switch selection #0 = МО CORRECTION СРМ, --- #2 = HP-265 
РАМСАКЕ. 


5.2.4 The main panel meter utilizes different scales to assure maximum accuracy for each type probe. The 
scales have been assigned to each probe for DOSE & CPM type measurements for the #1 input are as 
follows: 


0 - .2mR/hr scale = HP-265 dose ------ СРМ DT CORRECTION = 20uSEC 
0 — 500СРМ = НР-265 CPM DT CORRECTION 20uSEC 


5.2.5 Operation is fully automatic in the MEASURE mode of operation for either the DOSE or CPM. The 
actual range is indicated by the red led in the meter face located by the multiplying factor 
(X1, X10, X100 & X1000) and the meter will auto range as necessary to maintain an on scale reading. 
Operation in PROBE 2 position is fully automatic in the CPM mode only. 


5.3 INSTRUMENT OPERATION - INTEGRATE 


5.3.1 The GSM-500 can initially be operated with the procedures specified in Section 5.2 INSTRUMENT 
OPERATION RATEMETER. Operating parameters are the same for CPM & DOSE operation. The 
GSM-500 indicates the rate of the incoming GAMMA DOSE іп mR/hr in the MEASURE mode and 
indicates the total GAMMA DOSE in mR that has been accumulated for the period of time the signal 
was collected in the INTEGRATE mode. The same is true for CPM operation. The CPM indication in 
the MEASURE mode is in counts per minute. The CPM indication in the INTEGRATE mode is the 
total counts accumulate during the integration period. The GSM-500 will hold the accumulated reading 
until switched to OFF, MEASURE OR PEAK HOLD when the meter automatically resets to Zero. 
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5.4 INSTRUMENTATION OPERATION - PEAK HOLD 


5.4.1 The GSM-500 can initially be operated with the procedures specified in Section 5.2 INSTRUMENT 
OPERATION RATEMETER. Operating parameters are the same for CPM & DOSE operation. The 
GSM-500 indicates the rate of the incoming GAMMA DOSE in mR/hr in the MEASURE mode and 
indicates the HIGHEST PEAK GAMMA DOSE RATE in mR/hr that has been measured during the 
period of time the signal was operating in the PEAK HOLD operating mode. The same is true for CPM 
operation. The CPM indication in the MEASURE mode is in counts per minute. The CPM indication in 
the PEAK HOLD mode is the highest CPM measured during the PEAK HOLD measuring period. The 
GSM-500 will hold the reading until switched to OFF, MEASURE OR INTERGRATE when the meter 
automatically resets to Zero. 
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FIGURE 3 
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6.0 MAINTENANCE 
6.1 TEST INSTRUMENTS REQUIRED 


* DVM capable of accurately reading 0 - 10 VDC to 0.010 VDC with input impedance of at least 20 тер О. 

* High Voltage voltmeter capable of reading 1500 VDC with input impedance of at least 100 тер О. 

* Oscilloscope with at least 20 MHz band-pass and 0.10 V-pp input sensitivity. 

* Pulse Generator with variable pulse amplitude control. Range 0 - 500,000 pulses per minute (8333.33 pps) 
variable from 0.0.050 V-pp to 5 V-pp. Accuracy 1% or better of indicated output. Pulse generator must be 
capable of operation with 1500 VDC present at the output of the generator. 

* 3-4 foot length of coaxial cable (Rg 58) with male BNC connectors on each end. 


* Refer to FIGURES 2 & 3 and the schematics in section 8.0 for location of the components and controls. 


6.2 TEST PROCEDURES 


6.2.1 TESTING POSITIVE € NEGATIVE 5 VDC POWER SUPPLIES - FIGURE 3 


6.2.1.1 Remove GSM-500 from it's housing by unlatching the latches on each end of the bottom housing. 
6.2.1.2 Connect the DVM to the batteries. Batteries must read at least 6.8 VDC. 

6.2.1.3 Connect the DVM to TP 2 of the P/S board. УТУМ should read 5 VDC +0.1 VDC. 

6.2.1.4 Connect the DVM to pin 6 of J2. Voltage should indicate - 5.0 VDC + 0.2 VDC. 


6.2.1.5 This completes the testing of the low voltage power supplies. 


6.2.2 ADJUST HIGH VOLTAGE POWER SUPPLY - FIGURE 3 


6.2.2.1 Remove GSM-500 from it's housing by unlatching the latches on each end of the bottom housing. 
6.2.2.2 Connect the HIGH VOLTAGE voltmeter to the INPUT BNC receptacle 
6.2.2.3 Adjust the MAIN SELECTOR switch to the MEASURE position. 


6.2.2.4 Adjust R15 until the HIGH VOLTAGE reads 900 VDC +30 VDC when SW4 (PROBE SWITCH) 
is position #1 & 2. 


6.2.2.5 This completes adjustment of the High Voltage power supply. 
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6.2.3 RATEMETER INPUT SENSITIVITY ADJUSTMENT 
6.2.3.1 Remove GSM-500 from it's housing by unlatching the latches on each end of the bottom housing. 
6.2.3.2 Adjust SW4 (probe selector switch) to the ZERO (0) position. 
6.2.3.3 Connect the PULSE GENERATOR to the INPUT BNC receptacle. 
6.2.3.4 Adjust the MAIN SELECTOR switch to the MEASURE position. 


6.2.3.5 Adjust the PULSE GENERATOR output to 250,000 cpm with an amplitude of 0.050 V-pp. The 
GSM-500 should indicate it is counting the input pulses by an up scale indication. If the 500 does 
not indicate up scale, INCREASE amplitude of the input pulses to 0.100 V-p-p. If meter starts 
counting pulses, check output of pulser to be sure of correct amplitude calibration. 


6.2.4 RATEMETER CALIBRATION - ELECTRONIC GENERATOR - FIGURE 2 


GENERAL: IMPORTANT: THE GSM-500 IS AN AUTO RANGING INSTRUMENT. 
THAT AUTOMATICALLY CHANGES UP TO THE NEXT SCALE AT 
APPROXIMATELY 105% OF FULL SCALE AND CHANGES DOWN TO THE 
LOWER RANGE AT APPROXIMATELY 85% OF FULL SCALE. UTILIZING 
FULL SCALE VALUES FOR CALIBRATION IS NOT RECOMMENDED DUE 
TO THE PROXIMITY OF THE SCALE CHANGING FACTORS. THE 
RESPONSE ON THE MOST SENSITIVE SCALES HAS BEEN SLOWED BY 
FILTERING TO IMPROVE ACCURACY. THE CALIBRATION 
POTENTIOMETER ON THE X1 SCALE MUST BE ADJUSTED VERY 
SLOWLY AND ALLOW TIME FOR THE METER READING TO STABILIZE. 
Тһе GSM-500 can be calibrated іп COUNTS/MINUTE & DOSE-* at the same time. A switch 
on the front panel selects the operating mode. Checking the operation of the GSM-500 in CPM 
WITH THE PROBE SWITCH IN ALL POSITIONS EXCEPT THE (5) PROBE will add a 
correction factor for the GM detector DEAD TIME and IS NOT RECOMMENDED. The 
dead time factor increases the probe input pulse rate to compensate for the dead time and 
results in a high meter reading. Checking the GSM-500 in the (5) probe position will not 


include ANY correction factor and IS THE RECOMMENDED POSITION FOR CHECKING 
IF THE CPM IS INDICATING CORRECTLY. 


An approximate check of the compensated CPM can performed in steps 6.2.4.14 
An incorrect CPM reading in the ZERO probe position will require the GSM-500 be returned 
to the factory for repair. | 
* DOSE CALIBRATION REFERENCED TO Cs137 
6.2.4.1 Remove GSM-500 from it's housing by unlatching the latches on each end of the bottom housing. 
6.2.4.2 Adjust SW4 (PROBE SWITCH) TO THE 5" POSITION. 


6.2.4.3 Connect the PULSE GENERATOR to the INPUT BNC receptacle. 
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6.2.3 RATEMETER CALIBRATION - ELECTRONIC GENERATOR - FIGURE 2- CONTINUED 


6.2.4.4 Adjust the MAIN SELECTOR switch to the MEASURE position. The GSM-500 should indicate 
within +3% of the reading on all scales. 


6.2.4.5 Adjust the pulse generator to 500,000 cpm with a 0.050 V p-p signal amplitude. 
6.2.6.1 The instrument should auto range to the X1000 range and indicate full scale. 


6.2.6.1 Adjust the pulse generator to 250,000 cpm at 0.050 V p-p amplitude. Meter should indicate 50% of scale 
on the X1000 range. Adjust the pulse generator to 50,000 cpm at 0.050 V p-p amplitude. The instrument should 
indicate full scale on the X100 range. 

6.2.6.1 Adjust the pulse generator to 25,000 cpm at 0.050 V p-p amplitude. The instrument should indicate 50% 
of scale on the X100 range. 

6.2.6.1 Adjust the pulse generator to 5,000 cpm at 0.050 V p-p amplitude. Meter should indicate full scale on the 
X10 scale. 

6.2.6.1 Adjust the pulse generator to 2500 cpm at 0.050 V p-p amplitude. Meter should indicate 50% of scale on 
the x10 range. 

6.2.6.1 Adjust the pulse generator (о 500 cpm at 0.050 У р-р amplitude. Meter should indicate full scale on the X 
1 scale. 

6.2.6.1 Adjust the pulse generator to 250 cpm at 0.050 V p-p amplitude. Meter should indicate 50% of scale on 
the X1 scale. 

6.2.6.1 This completes the checking of the NON COMPENSATED CPM MODE OF OPERATION. 


6.2.6.1 To determine if DEAD TIME COMPENSATED MODE FOR EACH PROBE POSITION(SW4) is 
functioning correctly check as follows: 


a. Place the MAIN SELECTOR switch in MEASURE 
b. Connect the pulse generator to the in BNC connector. 
с. Complete as follows 


PROBE POSITION (SW4) SET PULSE GENERATOR GSM-500 SHOULD INDICATE 


#1 100,000 CPM 140,000 CPM 


6.2.6.1 This completes the checking of the DEAD TIME compensation in the CPM MODE for each probe. 
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6.2.5 RATEMETER DOSE CALIBRATION- WITH NUCLEAR SOURCE - PROBE INPUT #1 ONLY 


GENERAL: The GSM-500 is a microprocessor based meter that automatically linearizes the gamma dose 


(REFERENCED TO Cs137) signal for each type probe preprogrammed into the meters data base for 
the #1 PROBE INPUT ONLY. These linearization factors have been empirically determined for 
each detector and are included in the calibration response when the probe is selected by SW4 
(probe selection switch). The probes and their position оп SW4 (probe selection switch) and the 
HIGH VOLTAGE required are as follows: 


HIGH VOLTAGE SW4 POSITION TYPE PROBE AND RANGE 


900 VDC POSITION 0 NO CORRECTION FACTORS | 

900 VDC POSITION 1 MODEL GP-200 END WINDOW PROBE 

900 VDC POSITION 2 MODEL НР-265 PANCAKE PROBE ` 

550 VDC POSITION 3 MODEL GP-1001 ENERGY COMPENSATED PROBE 

550 VDC POSITION 4 MODEL GP-1002 ENERGY COMPENSATED PROBE 
POSITION 5 NO CORRECTION FACTOR 

900 VDC POSITION 6 GP-1010 

550 VDC POSITION 7 UW-100 


The DEAD TIME correction factors that have been included for each of the probes listed above 
are automatically included when the PROBE SELECTION switch is in position 1-5. The DEAD 
TIME correction factors are as follows: 


POSITION 0 = NO CORRECTION FACTORS 
POSITION 1 = 150 “SECONDS 
POSITION 2 = 20 "SECONDS 


6.2.6 CALIBRATION OF A PROBE POSITION 


6.2.6.1 


6.2.6.2 
6.2.6.3 
6.2.6.4 
6.2.6.5 


6.2.6.6 
6.2.6.7 
6.2.6.8 
6.2.6.9 


Remove the GSM-500 from its housing by unlatching each end of the housing and remove from 
the bottom housing. Locate the PROBE SELECTOR SWITCH SW4 on the front left side of the 
CPU printed circuit board. Adjust to the correct position for the probe that will be used for the 
calibration. Connect the probe and probe cable to the PROBE INPUT on the front panel. 

Adjust the MAIN SELECTOR switch to MEASURE. Place the Unit in dose mode with SW2. 
Adjust the HIGH VOLTAGE to the voltage indicated for the probe in 6.2.5 

Depress SWS push switch beside SW4 to place unit in calibration mode (range indicator flashing). 
Place the probe with the PROPER ORIENTATION in a calibrated Cesium 137 gamma radiation 
field. 

Adjust P1 on the right side of the meter until the GSM-500 indicates the correct reading. 

The red led should be X1- USE THE RED SCALE (0-.2) TO READ mR/hr. . 
Adjust the radiation field to a known value between 50-75% (0-2mR/hr) of the X10 range. 
Adjust P2 until the GSM-500 indicates the correct value +10% on the x10 scale. USE THE 0-.2 
SCALE TO READ mR/hr. 


6.2.6.10 Adjust the radiation field to a known value between 50-75% (0 - 20mR/hr) of the X100 scale. 
6.2.6.11 USE THE 0-.2 SCALE TO READ mR/hr. 

6.2.6.12 Adjust РЗ until the GSM-500 indicates the correct value 410% on the X100 scale. 

6.2.6.13 Adjust the radiation field to a known value between 50-75% (0 - 200mR/hr) of the X1000 scale. 


USE THE 0-2 SCALE TO READ mR/hr. 
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CALIBRATION OF A PROBE POSITION - CONTINUED 


6.2.6.14 


6.2.6.15 


6.2.6.16 


6.2.6.17 


6.2.6.18 


Adjust P4 until the GSM-500 indicates the correct value +10% on the X1000 scale. 

Several calibrated points can be selected on each range to test the linearity on each range. 
Depress SWS to take the unit out of calibration mode and place SW4 to the 0 (zero) position. 
This completes the calibration of the GSM-500 FOR DOSE RATE. 

CALIBRATION OF A PROBE IN ANY OTHER PROBE POSITION (SW4) WOULD UTILIZE 
THE SAME INSTRUCTIONS WITH THE PROBE SWITCH (SW4) IN THE CORRECT 


POSITION AND THE HIGH VOLTAGE ADJUSTED FOR THE PROBE TO BE 
CALIBRATED. 


6.2.7 RAPID TROUBLE SHOOTING GUIDE 


GENERAL: The RAPID TROUBLE SHOOTING GUIDE is designed to provide a quick method of 


determining the overall problems that exist in the major sections of this instrument. The guide is 
not all inclusive and is best utilized as a diagnostic aid prior to undertaking the repair of the 
instrument. The sections covered by the RTS are: 


6.2.7.1 5 VOLT POSITIVE & NEGATIVE POWER SUPPLIES 


6.2.7.2 HIGH VOLTAGE POWER SUPPLY 


6.2.7.3 NO METER MOVEMENT 


6.2.7.4 AUDIO OUTPUT 
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6.2.7.1 NO 5 VOLT POWER SUPPLIES 


TEST EQUIP. 5 VOLT POSITIVE SUPPLY 
NEEDED 


A ad e ale ale ale ale ae le ЖЖ ale ade ТЕЖЕ ade E E ale ale ade ale ale ade N ade ale ade ad ade al al ade ade ade ads ale ale ade ade ade ade ale ale ale ale ad ade ade ade a ale ale ade KK al ade ЖЖ 


BATT. LED OFF CHECK 9 VDC AT BATT 


VOLTMETER POSITIVE TERMINAL > > МО > > REPLACE BATTERIES 
FOR 6.5 VDC OF HIGHER 
y 


y 
YES 
y 
y 
VOLTMETER CHECK PIN 1 OF El >> МО > > CHECK CONNECTOR Ј2 AND 
FOR 6.5 т ОК НІСНЕК WIRING TO BATTERY HOLDERS 


y 
YES 
y 
y 
VOLTMETER CHECK VOLTAGE AT > > МО > > REPLACE E1 DEFECTIVE 
PIN 2 OF E1 FOR 5 VDC INTEGRATED CHIP 
+ 0.1 VDC 
4 


y 

YES 

y 

y 
VOLTMETER CHECK VOLTAGE AT 


PIN 8 OF U2 FOR 5VDC > > МО -» >» CHECK WIRING FROM El TO 02 
FOR 0.1 VDC 
y 


y 
YES 
+ 
y 
VOLTMETER CHECK VOLTAGE AT > > № > >  REPLACEU2 
PIN 5 OF U2 FOR -5 VDC 
+ 0.1 VDC 
y 


y 
YES 
y 
y 
VOLTMETER CHECK PINS 4 & 6 > > NO > > REPLACE J2 


OF CONNECTOR 
32 ON LOGIC BOARD 
y 


y 
YES 
y 
y 
RETURN FOR REPAIR 
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6.2.7.2 


TEST EQUIP. 
NEEDED 


NO HIGH VOLTAGE 


de de de de de de de de e de de de de de de de e ede de de de de de de de de de de de de de Ve de de de de ve de de de de de te de de de de te de de de de de de de de de de de de de de de de de de de de e de de de de de de de de de de de de de de ve de de de de ve 


BATT. LED OFF 


VOLTMETER 


VOLTMETER 


OSCILLOSCOPE 


OSCILLOSCOPE 


HIGH VOLTAGE 
METER 


HIGH VOLTAGE 
METER 


CHECK BATTERY > > > NO > > 
FOR 6.5 VDC OR 

HIGHER 

у 

у 

YES 

y 

y 


СНЕСК + & -5У0С > > > > МО > 
POWER SUPPLIES AT 
PIN 2 - El & PIN 5 - U2 

i 


y 
YES 
4 
y 


CHECK FOR OSCILLATIONS > > > NO > 
AT PIN 3 OF T2 


y 
YES 


y 
y 


CHECK FOR OSCILLATIONS >> > > NO > > 


AT PIN 5 OF T2 


y 
y 
YES 
y 

L: 


CHECKFORVOLTAGEAT > > > NO > 
AT CATHODE (BAR) 
END OF D1 


y 


YES 
y 
y 


CHECK FOR HIGH VOLTS > > > NO > > 


JUNCTION OF R1 & R2 
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REPLACE BATTERIES 


SEE TROUBLE SHOOTING 


GUIDE 6.2.7.1 


CHECK Q1 & Q2 


REPLACE T2 


SEND BACK FOR 
FOR REPAIR 


SEND BACK FOR REPAIR 


WMBJ GSM-500 


6.2.7.3 NO METER MOVEMENT 


TEST EQUIP. 
NEEDED 


de de de de de de de de de de de e de de de de de de de de de de de de de de de de ve de de de de de de de de e de de de de de de e ee de de de de de ve de de Ve de de de de ee de de de de de de de de de e de ve de de de de de de de de de de de de de de de ke 


BATT. LED CHECK BATTERY > > NO > > REPLACE BATTERIES 
VOLTMETER POSITIVE TERMINAL 
y 


y 
YES 
у 
y 
VOLTMETER CHECK + &-5SVDC > > NO > > REFER TO 6.2.7.1 - +5 VDC 
AT PIN 2 OF El & POWER SUPPLIES 
PIN ИШ U2 


YES 
y 
y 
HV VOLT METER MEASURE HV AT > > № > > SEE HV TROUBLE SHOOTING 
ет ВМС GUIDE 6.2.7.2 


y 
YES i 
i 
PULSE GENERATOR PULSE GENERATOR > > МО > > SEE MAINTENANCE SECTION 
PROBE BNC - METER 6.2.3 
шаты 


y 
YES 
y 
y 
NONE CHECK ы CABLE > > № > > REPLACE CABLE 


y 
YES 
y 
y 
PERRA PROBE 


y 
NO 
y 
y 


RETURN FOR REPAIR 
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6.2.7.4 NO AUDIO 


TEST EQUIP. 
NEEDED 


de de de de de de de de de de de de de de de de de ve de de de de de de de de de de e de de de de e de e de e de de de de de e de de de de de de de de die de de de de ve de Ve de de de de de de de sk de de sk de de de de de de de ve He cHe che che cHe de de de de KE 


BATT. LED OFF CHECK BATTERY > > МО > o REPLACE BATTERIES 
VOLTMETER POSITIVE TERMINAL 
y 


y 
YES 
y 
y 


VOLTMETER CHECK FOR SIGNALAT > № > > REPLACE US 
PULSE GENERATOR PIN 10 OF US 


YES 
y 
y 
VOLTMETER CHECK FOR SIGNAL 2> > N0 > > REPLACE D2 
PULSE GENERATOR JUNCTION D2 & D3 
SPEAKER 


y 
у 
YES 
y 
y 


VOLTMETER CHECK FOR SIGNAL > > NO > > REPLACE Q1 
PULSE GENERATOR COLLECTOR Q1 


y 
YES 
y 
y 


VOLTMETER CHECK DC VOLTSAT > > № > > REPLACE DS & D6 
PULSE GENERATOR + SIDE SPEAKER 
y 


y 
YES 
y 
y 
BERLAGE TESKER 


y 
NO 

y 

y 


RETURN FOR REPAIR 
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PARTS LIST ` 
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WMBJ GSM-500 
7.2 GSM-500 POWER SUPPLY BOARD -- P/N 12291-1 


JOHNSON P/N DESCRIPTION REFERENCE QUANTITY 


REQUIRED 


Fe de de de e de de de de de e de de de de de se de de de de de e de de de de de de de de de e de de de de de de de de de de se de de de de de e de de e e de de de de je de de de de de de de de de de de de de de de de de de de de К de de de ve de e dee de 


110481 
108667 
114190 
108661 
109011 
109156 
112074 
112997 
104539 
109133 
108303 
114193 
114194 
102804 
106712 


1МЕ50У (SMT) 

1MF 16V (SMT) 

50К 4MM (SMT) 

MMBT2222ALT1 40V (SMT) 
TMPT2907ALT (SMT) 60V 150A 
MC33172D 1.C. (SMT) 

ICL7660 CMOS VOLT.CON. (SMT) LC. 
MINIATURE (SMT) TEST POINT 
TRANSFORMER, XM539PC OR ХО539РС 
LM2931M-5.0 REGULATOR 1.C. (SMT) 
BATTERY HOLDER 3AA PC MOUNT 
10 PIN .025 SQ. SINGLE SOCKET (SMT) 
4 PIN .025 SQ SINGLE SOCKET (SMT) 
4-40 KEP NUT 

4-40 X 3/8 PHIL FLAT M/S UNDERCUT 
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CHECK SOURCE INSTALLATION 
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1. GENERAL: 
If you have purchased а ‘*’Cs check source holder with the GSM-500 Survey Meter the 
source holder will be attached to the survey meter bottom housing when you receive 


the meter. A label to identify the source and contain the source in the source holder 
will also be included with the survey meter. 


The radioactive check source will be shipped directly to you from the source 
manufacturer and can be installed in the source holder in less than 5 minutes. 


Figure 1 shows the source holder mounted on the bottom housing of the survey meter. 


FIGURE 1 


Figure 2 shows the all the materials that will be supplied with the source holder. The 
source will be shipped direct from the manufacturer. 


FIGURE 2 
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2. CHECK SOURCE INSTALLATION: 

A. The inside of the source holder contains a piece of double sided foam tape to 
attach the check source to the source holder. Remove the slick top cover on 
the tape exposing the sticky surface. 

B. Insert the check source into the source holder with the label on the source 
facing into the source holder towards the survey meter. 

C. Depress the source firmly onto the tape surface. 

D. Remove the white paper backing from the Radioactive Material Label. 

E. Align the label so it fits onto the middle of the source holder with equal parts of 
the source holder showing at each edge of the label. Smooth the label to the 
source holder with your finger until it is firmly attached. Smooth only the edges 
of the label NOT THE MIDDLE OF THE LABEL. 

F. Completed installation should look like figure 3 


FIGURE 3 


G. This completes the installation of the Check Source into the Source Holder 


`= 
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APPENDIX 


MODEL HP-265 OPERATING INSTRUCTIONS 
MODEL GP-200 OPERATING INSTRUCTIONS 
MODEL GP-1001 OPERATING INSTRUCTIONS 
MODEL GP-1002 OPERATING INSTRUCTIONS 


MODEL GSP-1 OPERATING INSTRUCTIONS 
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WMBJ GSM-500 
MODEL HP-265 OPERATING INSTRUCTIONS: HI/LO SWITCH SETTING: 


1. GENERAL: 
The model HP-265 “pancake” detector will detect а wide range of ionizing radiation, 
most of the alpha, beta & gamma radiation commonly found in the laboratory. The 
detector has a sensitive area of approximately 1.75” diameter (2.5 square inches) and 
a window density of 1.6 mg/cm?. The probe is protected by а copper screen that is 
approximately 72% open area. 

2. RADIATION DETECTED: 

The HP-265 will detect: 


Alpha radiation with energies above 3.5 MeV, 
Beta radiation above 100keV 
Gamma radiation above 15keV. 


3. APPROXIMATE SENSITIVITY TO SELECTED ISOTOPES: 


CARBON 14 ------ = 10-12% 2 pi 
SULPHUR 35 -------= 12-14% 2 pi 
PHOSPHOR 32 —= 45-50% 2pi 


4. OPERATION: 


A. CONNECT THE HP-265 TO THE GSM-500 BY CONNECTING ONE END OF THE 39” 
COAXIAL (SUPPLIED) TO THE BNC CONNECTOR ON THE END OF THE HP-265 
HOUSING. CONNECT THE OTHER END OF THE CABLE TO THE INPUT 
CONNECTOR ON THE GSM-500. 

B. TURN THE MAIN SELECTOR SWITCH TO THE BATTERY POSITION. PANEL 
METER SHOULD INDICATE BETWEEN 6.8 – 9 VDC. IF LOWER THAN 6.8 VDC 
CHANGE BATTERIES BEFORE OPERATION. 

C. TURN THE MAIN SELECTOR SWITCH TO THE HV POSITION. PANEL METER 
SHOULD INDICATE BETWEEN 900 VDC (£20 VDC. DO NOT OPERATE THE METER 
IF HV IS OUT OF RANGE. 

D. TURN THE AUDIO SWITCH ON. 

E. PLACE THE MAIN SELECTOR SWITCH IN THE X1 POSITION 

F. THIS COMPLETES THE VOLTAGE CHECKS AND METER IS NOW READY TO 
OPERATE. 

G. THE SENSITIVE PART OF THE HP-265 DETECTOR IS THE AREA UNDER THE 
COPPER SCREEN. GRASP THE HANDLE OF THE HP-265 IN ONE HAND WITH 
THE SCREEN SIDE OF THE DETECTOR FACING TOWARDS THE AREA TO BE 

. MEASURED. IF RADIATION IS PRESENT THE METER SHOULD BEGIN TO 
INDICATE UP SCALE AND PRODUCE AND AUDIBLE “CLICK”. 
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THE METER WILL INDICATE FURTHER UP SCALE AND THE “CLICK” INCREASE IN 
FREQUENCY THE CLOSER THE FACE OF THE PROBE IS HELD TO THE RADIATION 
SOURCE OR CONTAMINATION. IF THE METER READING EXCEEDS THE RANGE SWITCH 
TO THE NEXT HIGHER RANGE (X10 OR X100). THE METER READING IS OBTAINED BY 
TAKING THE METER READING IN CPM OR DOSE AND MULTIPLYING BY THE RANGE (X1, 
X10 OR X100) 

THE METER CAN BE CALIBRATED IN DOSE (mR/hr)BY A LAB OR FACILITY THAT HAS A 
CERTIFIED CALIBRATION SYSTEM. BE SURE TO VERIFY THE TYPE CALIBRATION 


BEFORE MAKING MEASURMENTS WITH THE GSM-500 CAUTION: DO NOT LET THE 


PROBE TOUCH A SURFACE CONTAMINATED WITH RADIOACTIVE MATERIAL OR THE 
PROBE WILL HAVE TO BE DECONTAMINATED. DO NOT LET SHARP OBJECTS PROTRUDE 
THROUGH THE COPPER SCREEN OR THE FACE OF THE DETECTOR CAN BE DESTROYED 
AND WILL REQUIRE A NEW DETECTOR TO REPAIR. 


5. DECONTAMINATING THE PROBE: 


PLEASE CHECK WITH YOUR RADIATION SAFETY OFFICER BEFORE 
ATTEMPTING THE FOLLOWING PROCEDURE TO BE SURE YOU ARE 
COMPLYING WITH ALL REGULATORY REQUIREMENTS. 


A. 


C. 


IF THE METER HAS A HIGH BACKGROUND READING WITH NO RADIATION PRESENT 
THEN THE SURFACE OF THE PROBE IS PROBABLY CONTAMINATED. 

THE PROBE HOUSING CAN BE DECONTAMINATED BY USING A MILD DETERGENT AND Q 
TIPS, PAPER TOWELS ETC. 

MOISTEN A Q TIP OR TOWEL AND SCRUB ALL OUTER SURFACES OF THE PROBE 
HOUSING. THE COPPER SCREEN CAN BE REMOVED BY REMOVING THE 3 SCREWS 
HOLDING THE SCREEN IN PLACE. THE PROBE DETECTOR WINDOW IS NOW EXPOSED. 
THE WINDOW IS VERY THIN AND FRAGILE. BE VERY CAREFUL. CLEAN BOTH SIDES OF 
THE SCREEN. 

INSTALL THE SCREEN WITH THE 3 SCREWS REMOVED FROM THE HOUSING. TURN ON 
THE METER WITH THE PROBE CONNECTED. IF THE BACKGROUND IS NOT REDUCED TO 
NORMAL LEVELS THE FACE OF THE DETECTOR IS PROBABLY CONTAMINATED. 
REMOVE THE THREE SCREWS HOLDING THE SCREEN TO THE PROBE HOUSING AND 
CAREFULLY REMOVE THE SCREEN. THE DETECTOR WINDOW IS NOW EXPOSED. 

THE DETECTOR IS THE SMOOTH GRAY PART OF THE DETECTOR. MOISTEN A Q TIP WITH 
THE DETERGENT AND CAREFULLY, VERY GENTLY CLEAN THE FACE OF THE DETECTOR. 
USE SEVERAL Q TIPS TO KEEP FROM SPEADING THE CONTAMINATION SAVE ALL 
CONTAMINATED MATERIAL. CAREFULLY REPLACE THE SCREEN BY INSTALLING THE 3 
RETAINING SCREWS. TURN ON THE METER. IF THE BACKGROUND IS NOT REDUCED TO 
NORMAL LEVELS REPEAT THE CLEANING. BE GENTLE AND EXTEMELY CAREFUL WHEN 
WORKING ON THE FACE OF THE DETECTOR. 
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MODEL GP-200 OPERATING INSTRUCTIONS: HULO SWITCH SETTING: The detector 
has a sensitive area of approximately 1.125" diameter (1 square inches) and a window 
density of 1.6 mg/cm’. The probe is protected by a stainless steel screen that is 
approximately 90% open area. 


1. RADIATION DETECTED: 
The GP-200 will detect: 


Alpha radiation with energies above 3.5 MeV, 
Beta radiation above 100keV 
Gamma radiation above 15keV. 


2. APPROXIMATE SENSITIVITY TO SELECTED ISOTOPES: 


CARBON 14 -— = 10-12% 2 рі 
SULPHUR 35 -------= 12-14% 2 pi 
PHOSPHOR 32 ---- 45-50% 2pi 


3. OPERATION: 


C. 


CONNECT THE GP-200 TO THE GSM-500 BY CONNECTING ONE END OF THE 39" 
COAXIAL (SUPPLIED) TO THE BNC CONNECTOR ON THE END OF THE GP-200 
HOUSING. CONNECT THE OTHER END OF THE CABLE TO THE INPUT 
CONNECTOR ON THE GSM-500. 

TURN THE MAIN SELECTOR SWITCH TO THE BATTERY POSITION. PANEL 
METER SHOULD INDICATE BETWEEN 6.8 - 9 VDC. IF LOWER THAN 6.8 VDC 
CHANGE BATTERIES BEFORE OPERATION. 

TURN THE MAIN SELECTOR SWITCH TO THE HV POSITION. PANEL METER 
SHOULD INDICATE BETWEEN 900 VDC (+20 VDC. DO NOT OPERATE THE 
METER IF HV IS OUT OF RANGE. 

TURN THE AUDIO SWITCH ON. 

PLACE THE MAIN SELECTOR SWITCH IN THE X1 POSITION 

THIS COMPLETES THE VOLTAGE CHECKS AND METER IS NOW READY TO 
OPERATE. | 

THE SENSITIVE PART OF THE GP-200 DETECTOR FOR MEASURING 
CONTAMINATION IS THE END OF THE HOUSING UNDER THE STAINLESS STEEL 
SCREEN. IF THE GP-200 IS DOSE CALIBRATED THEN THE SIDE OF THE 
DETECTOR IS THE WINDOW. TO MEASURE CONTAMINATION, GRASP THE 
PROBE HOUSING IN ONE HAND WITH THE SCREEN END OF THE DETECTOR 
FACING TOWARDS THE AREA TO BE MEASURED. IF RADIATION IS PRESENT 
THE METER SHOULD BEGIN TO INDICATE UP SCALE AND PRODUCE AND 
AUDIBLE “CLICK”. 
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h. THE METER WILL INDICATE FURTHER UP SCALE AND THE “CLICK” INCREASE 
IN FREQUENCY THE CLOSER THE FACE OF THE PROBE IS HELD TO THE 
RADIATION SOURCE OR CONTAMINATION. IF THE METER READING EXCEEDS 
THE RANGE SWITCH TO THE NEXT HIGHER RANGE (X10, X100, OR X1000). 
THE METER READING IS OBTAINED BY TAKING THE METER READING IN CPM 
OR DOSE AND MULTIPLYING BY THE RANGE (X4, X10, 100, OR X1000). THE 
METER COMES FROM THE FACTORY CALIBRATED IN CPM (COUNTS PER 
MINUTER). THE METER CAN BE CALIBRATED IN DOSE (mR/hr) BY A LAB OR 
FACILITY THAT HAS A CERTIFIED CALIBRATION SYSTEM. BE SURE TO VERIFY 
THE TYPE CALIBRATION BEFORE MAKING MEASURMENTS WITH THE GSM-500 
CAUTION: DO NOT LET THE PROBE TOUCH A SURFACE 
CONTAMINATED WITH RADIOACTIVE MATERIAL OR THE PROBE WILL 
HAVE TO BE DECONTAMINATED. DO NOT LET SHARP OBJECTS 
PROTRUDE THROUGH THE COPPER SCREEN OR THE FACE OF THE 
DETECTOR CAN BE DESTROYED AND WILL REQUIRE A NEW DETECTOR 
TO REPAIR. 


4. DECONTAMINATING THE PROBE: 


PLEASE CHECK WITH YOUR RADIATION SAFETY OFFICER BEFORE 
ATTEMPTING THE FOLLOWING PROCEDURE TO BE SURE YOU ARE 
COMPLYING WITH ALL REGULATORY REQUIREMENTS. 


a. IF THE METER HAS A HIGH BACKGROUND READING WITH NO RADIATION 
PRESENT THEN THE SURFACE OF THE PROBE IS PROBABLY CONTAMINATED. 

b. THE PROBE HOUSING CAN BE DECONTAMINATED BY USING A MILD 
DETERGENT AND Q TIPS, PAPER TOWELS ETC. 

c. MOISTEN A Q TIP OR TOWEL AND SCRUB ALL OUTER SURFACES OF THE 
PROBE HOUSING INCLUDING THE STAINLESS STEEL SCREEN. TURN THE 
METER ON TO DETERMINE IF THE CONTAMINATION HAS BEEN REMOVED. IF 
THE PROBE IS STILL CONTAMINATED THE SCREEN COVERING THE DETECTOR 
CAN BE CLEANED AGAIN USING STEP C IN THIS PROCEDURE. 

d. IF THE PROBE STILL SHOWS SIGNS OF CONTAMINATION CONTACT YOUR 
RADIATIONSAFETY OFFICER FOR FURTHER ASSISTANCE. 

e. DO NOT RETURN A CONTAMINATED METER OR PROBE TO THE 
MANUFACTURER. 
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MODEL GP-1001 OPERATING INSTRUCTIONS: HI/LO SWITCH SETTING: 


5. GENERAL: 
The model GP-1001 is an energy compensated side window gm detector that is 
designed to detect gamma radiation up to 200 mR/hr between 40 keV and 2 Mev. The 
detector has a sensitive area of approximately 1.5" X 0.4"). The probe is protected by 
an aluminum housing that is approximately 0.035" thick. The approximate center of 
the detector is engraved in the outer housing. The GP-1001 requires 900 vdc for 
proper operation. 


6. RADIATION DETECTED: 
The GP-1001 will detect: 


Gamma radiation from 40 keV to 2 Mev. 
SENSITIVITY: 1000 CPM/mR/hr 


7. OPERATING RANGE: 


0 – 200 mR/hr gamma radiation 


8. OPERATION: 


с. 


CONNECT THE GP-1001 TO THE GSM-500 BY CONNECTING ONE END OF THE 
39” COAXIAL (SUPPLIED) TO THE BNC CONNECTOR ON THE END OF THE GP- 
1001 HOUSING. CONNECT THE OTHER END OF THE CABLE TO THE INPUT 
CONNECTOR ON THE GSM-500. 

TURN THE MAIN SELECTOR SWITCH TO THE BATTERY POSITION. PANEL 
METER SHOULD INDICATE BETWEEN 6.8 - 9 VDC. IF LOWER THAN 6.8 VDC 
CHANGE BATTERIES BEFORE OPERATION. 

TURN THE MAIN SELECTOR SWITCH TO THE HV POSITION. PANEL METER 
SHOULD INDICATE BETWEEN 900 VDC (220 VDC. DO NOT OPERATE THE METER 
IF HV IS OUT OF RANGE. 

TURN THE AUDIO SWITCH ON. 

PLACE THE MAIN SELECTOR SWITCH IN THE Х1 POSITION 

THIS COMPLETES THE VOLTAGE CHECKS AND METER IS NOW READY TO 
OPERATE. 


BE SURE THE GSM-500 HAS BEEN DOSE CALIBRATED WITH THE GP-1001 
BEFORE MAKING ANY RADIATION MEASURMENTS. 


THE SENSITIVE PART OF THE GP-1001 DETECTOR FOR MEASURING GAMMA 


RADIATION 15 THE SIDE OF THE HOUSING NEAR THE ENGRAVED CENTER OF 


THE DETECTOR MARK. TO MEASURE CONTAMINATION, GRASP THE PROBE 
HOUSING IN ONE HAND WITH THE SIDE OF THE DETECTOR FACING TOWARDS 
THE AREA TO BE MEASURED. IF RADIATION IS PRESENT THE METER SHOULD 
BEGIN TO INDICATE UP SCALE AND PRODUCE AND AUDIBLE “CLICK”. 
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i. THE METER WILL INDICATE FURTHER UP SCALE AND THE “CLICK” INCREASE 
IN FREQUENCY THE CLOSER THE FACE OF THE PROBE IS HELD TO THE 
RADIATION SOURCE OR CONTAMINATION. IF THE METER READING EXCEEDS 
THE RANGE SWITCH TO THE NEXT HIGHER RANGE (X10, X100 OR X1000). 

THE METER READING IS OBTAINED BY TAKING THE METER READING IN CPM 
OR DOSE AND MULTIPLYING BY THE RANGE (X1, X10, X100, OR X1000). THE 
METER COMES FROM THE FACTORY CALIBRATED IN CPM (COUNTS PER 
MINUTER). THE METER CAN BE CALIBRATED IN DOSE (mR/hr) BY A LAB OR 
FACILITY THAT HAS A CERTIFIED CALIBRATION SYSTEM. BE SURE YOU KNOW 
THE CALIBRATION OF THE SYSTEM BEFORE PROCEEDING TO MAKE 


MEASUREMENTS. CAUTION: DO NOT LET THE PROBE TOUCH A 
SURFACE CONTAMINATED WITH RADIOACTIVE MATERIAL OR THE 
PROBE WILL HAVE TO BE DECONTAMINATED. 


9. DECONTAMINATING THE PROBE: 


PLEASE CHECK WITH YOUR RADIATION SAFETY OFFICER BEFORE 
ATTEMPTING THE FOLLOWING PROCEDURE TO BE SURE YOU ARE 


COMPLYING WITH ALL REGULATORY REQUIREMENTS. 


a. IF THE METER HAS A HIGH BACKGROUND READING WITH NO RADIATION 
PRESENT THEN THE SURFACE OF THE PROBE IS PROBABLY CONTAMINATED. 

b. THE PROBE HOUSING CAN BE DECONTAMINATED BY USING A MILD 
DETERGENT AND Q TIPS, PAPER TOWELS ETC. 

c. MOISTEN A Q TIP OR TOWEL AND SCRUB ALL OUTER SURFACES OF THE 
PROBE HOUSING.TURN THE METER ON TO DETERMINE IF THE 
CONTAMINATION HAS BEEN REMOVED. IF THE PROBE IS STILL 
CONTAMINATED REPEAT THE CLEANING PROCEDURE. IF THE METER IS STILL 
INDICATING A HIGH READING WITH NO RADIATION PRESENT 

d. CONTACT YOUR RADIATION SAFETY OFFICER FOR FURTHER INSTRUCTIONS. 

e. DO NOT RETURN A CONTAMINATED METER OR PROBE TO THE 
MANUFACTURER. 
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MODEL GP-1002 OPERATING INSTRUCTIONS: HI/LO SWITCH SETTING: 


10. GENERAL: 
The model GP-1002 is an energy compensated side window gm detector that is 
designed to detect gamma radiation up to1000 mR/hr between 50 keV and 2 Mev. 
The detector has a sensitive area of approximately 1.1” X 0.308”. The probe is 
protected by an aluminum housing that is approximately 0.035" thick. The 
approximate center of the detector is engraved in the outer housing. The GP-1001 
requires 550 VDC for proper operation. 


11. RADIATION DETECTED: 
The GP-1002 will detect: 


Gamma radiation from 50 keV to 2 Mev. 
SENSITIVITY: 450 CPM/mR/hr 


12. OPERATING RANGE: 


0 - 1000 mR/r gamma radiation 


13. OPERATION: 


CONNECT THE GP-1002 TO THE GSM-500 BY CONNECTING ONE END OF THE 
39" COAXIAL (SUPPLIED) TO THE BNC CONNECTOR ON THE END OF THE GP- 
1002 HOUSING. CONNECT THE OTHER END OF THE CABLE TO THE INPUT 
CONNECTOR ON THE GSM-500. 

PANEL METER SHOULD INDICATE BETWEEN 6.8 - 9 VDC. IF LOWER THAN 6.8 
VDC CHANGE BATTERIES BEFORE OPERATION. 

TURN THE MAIN SELECTOR SWITCH TO THE HV POSITION. PANEL METER 
SHOULD INDICATE BETWEEN 550 VDC (220 VDC. DO NOT OPERATE THE METER 
IF HV IS OUT OF RANGE. 

TURN THE AUDIO SWITCH ON. 

PLACE THE MAIN SELECTOR SWITCH IN THE X1 POSITION 

THIS COMPLETES THE VOLTAGE CHECKS AND METER IS NOW READY TO 
OPERATE. 


BE SURE THE GSM-500 HAS BEEN DOSE CALIBRATED WITH THE GP-1002 


BEFORE MAKING ANY RADIATION MEASURMENTS 

THE SENSITIVE PART OF THE GP-1002 DETECTOR FOR MEASURING GAMMA 
RADIATION IS THE SIDE OF THE HOUSING NEAR THE ENGRAVED CENTER OF 
THE DETECTOR MARK. TO MEASURE CONTAMINATION, GRASP THE PROBE 
HOUSING IN ONE HAND WITH THE SIDE OF THE DETECTOR FACING TOWARDS 
THE AREA TO BE MEASURED. IF RADIATION IS PRESENT THE METER SHOULD 
BEGIN TO INDICATE UP SCALE AND PRODUCE AND AUDIBLE “CLICK”. 
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i. THE METER WILL INDICATE FURTHER UP SCALE AND THE “CLICK” INCREASE 
IN FREQUENCY THE CLOSER THE FACE OF THE PROBE IS HELD TO THE 
RADIATION SOURCE OR CONTAMINATION. IF THE METER READING EXCEEDS 
THE RANGE SWITCH TO THE NEXT HIGHER RANGE (Х10, X100 OR X1000). 
THE METER READING IS OBTAINED BY TAKING THE METER READING IN CPM 
OR DOSE AND MULTIPLYING BY THE RANGE (Х1, X10, Х100, OR X1000). THE 
METER COMES FROM THE FACTORY CALIBRATED IN CPM (COUNTS PER 
MINUTES). THE METER CAN BE CALIBRATED IN DOSE (mR/hr) BY A LAB OR 
FACILITY THAT HAS A CERTIFIED CALIBRATION SYSTEM. BE SURE YOU KNOW 
THE CALIBRATION OF THE SYSTEM BEFORE PROCEEDING TO MAKE 
MEASUREMENTS. CAUTION: DO МОТ LET THE PROBE TOUCH А 
SURFACE CONTAMINATED WITH RADIOACTIVE MATERIAL OR THE 
PROBE WILL HAVE TO BE DECONTAMINA TED. 


14.DECONTAMINATING THE PROBE: 


PLEASE CHECK WITH_YOUR RADIATION SAFETY OFFICER BEFORE 
ATTEMPTING THE FOLLOWING PROCEDURE TO BE SURE YOU ARE 
COMPLYING WITH ALL REGULATORY REQUIREMENTS. 


a. IF THE METER HAS A HIGH BACKGROUND READING WITH NO RADIATION 
PRESENT THEN THE SURFACE OF THE PROBE IS PROBABLY CONTAMINATED. 

b. THE PROBE HOUSING CAN BE DECONTAMINATED BY USING A MILD 
DETERGENT AND Q TIPS, PAPER TOWELS ETC. 

C. MOISTEN A Q TIP OR TOWEL AND SCRUB ALL OUTER SURFACES OF THE 
PROBE HOUSING. TURN THE METER ON TO DETERMINE IF THE 
CONTAMINATION HAS BEEN REMOVED. IF THE PROBE IS STILL 
CONTAMINATED REPEAT THE CLEANING PROCEDURE. 

d. IF THE METER IS STILL INDICATING A HIGH READING WITH NO RADIATION 
PRESENT CONTACT YOUR RADIATION SAFETY OFFICER FOR FURTHER 
INSTRUCTIONS. 

e. DO NOT RETURN A CONTAMINATED METER OR PROBE TO THE 
MANUFACTURER. 
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MODEL GSP-1 OPERATING INSTRUCTIONS: 


1. 


2. 


3. 


4. 


GENERAL: 

The model GSP-1 is a high sensitivity sodium iodide scintillation detector that is 
designed to detect gamma radiation between 50 keV and 2 Mev. The GSP-1 can also 
be utilized for gamma spectroscopy. The detector has a sensitive area of 
approximately 1” X 1”. The crystal is protected by an aluminum housing that is 
approximately 0.035” thick. The GSP-1 should be operated at approximately 900 VDC 
when utilized as a general purpose detector. 


RADIATION DETECTED: 
The GSP-1 will detect: 


Gamma radiation from 50 keV to 2 Mev. 
SENSITIVITY: 180 CPM/pgR/hr 


OPERATING RANGE: 
O - 5 mR/r gamma radiation 
OPERATION: 


a. CONNECT THE GSP-1 TO THE METER BY CONNECTING ONE END OF A COAXIAL 
TO THE BNC CONNECTOR ON THE END OF THE GSP-1 HOUSING. CONNECT THE 
OTHER END OF THE COAXIAL CABLE TO THE INPUT CONNECTOR ON THE 
METER. | 

b. FOR GENERAL SURVEY OPERATION BE SURE THE SURVEY METER HAS BEEN 
ADJUSTED TO 900 VDC +20 VDC. 

c. TURN THE AUDIO SWITCH ON. 

d. PLACE THE MAIN SELECTOR SWITCH IN THE X1 POSITION 

e. THE METER IS NOW READY TO OPERATE. 

f. THE GSP-1 IS GENERALLY NOT DOSE CALIBRATED SO THE SURVEY METER 
SCALE IN CPM IS THE CORRECT SCALE FOR READING THE GSP-1 SIGNAL. TO 
MEASURE CONTAMINATION, GRASP THE PROBE HOUSING IN ONE HAND WITH 
THE END OF THE DETECTOR FACING TOWARDS THE AREA TO BE MEASURED. 
IF RADIATION IS PRESENT THE METER SHOULD BEGIN TO INDICATE UP SCALE 
AND PRODUCE AND AUDIBLE “CLICK”. 
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g. THE METER WILL INDICATE FURTHER UP SCALE AND THE “CLICK” INCREASE 
IN FREQUENCY THE CLOSER THE FACE OF THE PROBE IS HELD TO THE 
RADIATION SOURCE OR CONTAMINATION. IF THE METER READING EXCEEDS 
THE RANGE SWITCH TO THE NEXT HIGHER RANGE (X10, X100 OR X1000). 
THE METER READING IS OBTAINED BY TAKING THE METER READING IN CPM 
AND MULTIPLYING BY THE RANGE (X4, X10, X100, OR Х1000). THE METER 
COMES FROM THE FACTORY CALIBRATED IN CPM (COUNTS PER MINUTE). BE 
SURE YOU KNOW THE CALIBRATION OF THE SYSTEM BEFORE PROCEEDING TO 
MAKE MEASUREMENTS. CAUTION: DO NOT LET THE PROBE TOUCH A 
SURFACE CONTAMINATED WITH RADIOACTIVE MATERIAL OR THE 
PROBE WILL HAVE TO BE DECONTAMINATED. 


5. DECONTAMINATING THE PROBE: 


PLEASE CHECK WITH YOUR RADIATION SAFETY OFFICER 
BEFORE ATTEMPTING THE FOLLOWING PROCEDURE TO 
BE SURE YOU ARE COMPLYING WITH ALL REGULATORY 
REQUIREMENTS. 


a. IF THE METER HAS A HIGH BACKGROUND READING (1500 - 2500 CPM) WITH 
NO RADIATION PRESENT THEN THE SURFACE OF THE PROBE IS PROBABLY 
CONTAMINATED. 

b. THE PROBE HOUSING CAN BE DECONTAMINATED BY USING A MILD 
DETERGENT AND Q TIPS, PAPER TOWELS ETC. 

c. MOISTEN A Q TIP OR TOWEL AND SCRUB ALL OUTER SURFACES OF THE 
PROBE HOUSING. TURN THE METER ON TO DETERMINE IF THE 
CONTAMINATION HAS BEEN REMOVED. IF THE PROBE IS STILL 
CONTAMINATED REPEAT THE CLEANING PROCEDURE. 

d. IF THE METER IS STILL INDICATING A HIGH READING WITH NO RADIATION 
PRESENT CONTACT YOUR RADIATION SAFETY OFFICER FOR FURTHER 
INSTRUCTIONS. 


e. DO NOT RETURN A CONTAMINATED METER OR PROBE TO THE 
MANUFACTURER. 
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